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(57)Abstract: 

PROBLEM TO BE SOLVED: To apply level conversion to a luminance without 
giving effect on saturation and hue. 

SOLUTION: A Y matrix 210 is used to generate a luminance signal Y from three 
primary color signals R, G, B. A subtractor 242, level shift circuits 224, 250, a 
memory 246, multipliers 248, 254 and an adder 252 are used to obtain a 
correction amount Bg(Y) by using the luminance signal Y. The correction 
amount Bg(Y) and the luminance signal Y are added to a subtraction signal from 
subtractors 212r-212b to obtain three primary color output signals R\ G\ B' 
where only the luminance level is converted without giving effect on the 
saturation and the hue. A start level CTbs is used to set a signal level of the 
luminance signal at which the level conversion of the luminance is started and a 
range parameter CTbw is used to set a range for level conversion, Gain data 
CTbg are used to set a change amount for the level conversion. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A signal processing method acquiring a three-primary-colors output 
signal with which level conversion of luminosity in said predetermined luminance 
range was performed without affecting chroma saturation and hue by adding a 
correction amount to each chrominance signal of a three-primary-colors signal in 
a predetermined luminance range. 

[Claim 2]The signal processing method according to claim 1 setting up said 
correction amount according to a luminance level in said predetermined 
luminance range. 

[Claim 3]Generate a luminance signal from a three-primary-colors signal, 



subtract said luminance signal from each chrominance signal of said 
three-primary-colors signal, and a subtraction signal is searched for, Carry out 
the multiplication of the coefficient into which a coefficient value is "1" when it is 
outside the 1st luminance range, and a coefficient value is changed in said 1st 
luminance range to said each subtraction signal, and a multiplication signal is 
searched for, By setting up a correction amount in the 2nd luminance range, and 
adding said luminance signal and said correction amount to said each 
multiplication signal, A signal processing method acquiring a 
three-primary-colors output signal with which level conversion of luminosity was 
independently performed in said 2nd luminance range without affecting level 
conversion, and chroma saturation and hue of chroma saturation in said 1st 
luminance range, without affecting luminosity and hue. 

[Claim 4]The signal processing method according to claim 3 which said 
coefficient value is changed according to a signal level of a luminance signal in 
said 1st luminance range, and is characterized by setting up said correction 
amount according to a signal level of a luminance signal in said 2nd luminance 
range. 

[Claim 5]An imaging device comprising: 

Y matrix means which generates a luminance signal from a three-primary-colors 
signal acquired by photoing a photographic subject. 



A correction amount setting-out means to set up a correction amount based on a 
signal level of said luminance signal when a signal level of a luminance signal 
generated by said Y matrix means is in a predetermined luminance range. 
An adding means which adds a correction amount set up by said correction 
amount setting-out means to each chrominance signal of said 
three-primary-colors signal, and acquires a three-primary-colors output signal. 

[Claim 6]Said correction amount setting-out means is provided with a memory 
means, and to said memory means. Shall memorize data of each line segment 
acquired by carrying out polygonal line approximation of the characteristic curve 
for setting up said correction amount based on a signal level of said luminance 
signal, and in said coefficient setting means. The imaging device according to 
claim 5 setting up said correction amount using data of a line segment read from 
said memory means based on a signal level of said luminance signal. 
[Claim 7]The imaging device according to claim 5 having a control means which 
controls a size of a correction amount which said predetermined luminance 
range is set up and set up by said correction amount setting-out means. 
[Claim 8]An imaging device comprising: 

Y matrix means which generates a luminance signal from a three-primary-colors 
signal acquired by photoing a photographic subject. 



A coefficient setting means which sets up a coefficient into which a coefficient 
value is changed when a signal level of a luminance signal generated by said Y 
matrix means is in the 1st luminance range. 

A correction amount setting-out means to set up a correction amount based on a 
signal level of said luminance signal when a signal level of a luminance signal 
generated by said Y matrix means is the 2nd luminance range. 
A subtraction means which subtracts a luminance signal from each chrominance 
signal of said three-primary-colors signal, and a multiplication means which 
carries out the multiplication of the coefficient set as each subtraction signal 
acquired by said subtraction means by said coefficient setting means, An adding 
means which adds a correction amount set as each multiplication signal 
acquired by said multiplication means by luminance signal generated by said Y 
matrix means, and said correction amount setting-out means, and acquires a 
three-primary-colors output signal. 

[Claim 9]Said coefficient setting means is provided with the 1st memory means, 
and to said 1st memory means. Shall memorize data of each line segment 
acquired by carrying out polygonal line approximation of the characteristic curve 
for changing said coefficient value based on a signal level of said luminance 
signal, and in said coefficient setting means. Said coefficient value is changed 



using data of a line segment read from said 1st memory means based on a 
signal level of said luminance signal, Said correction amount setting-out means 
is provided with the 2nd memory means, and to said 2nd memory means. Shall 
memorize data of each line segment acquired by carrying out polygonal line 
approximation of the characteristic curve for setting up said correction amount 
based on a signal level of said luminance signal, and in said coefficient setting 
means. The imaging device according to claim 8 setting up said correction 
amount using data of a line segment read from said 2nd memory means based 
on a signal level of said luminance signal. 

[Claim 10]The imaging device according to claim 8 setting up said 1st and 2nd 
luminance ranges, and having a control means which controls a size of a 
coefficient value of a coefficient set up by a size and said coefficient setting 
means of a correction amount set up by said correction amount setting-out 
means. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



[Field of the lnvention]This invention relates to a signal processing method and 
an imaging device. In detail, only luminosity performs level conversion by adding 
a correction amount to each chrominance signal of a three-primary-colors signal 
in a predetermined luminance range, without affecting chroma saturation and 
hue in a predetermined luminance range. Search for a luminance signal from a 
three-primary-colors signal, and to the signal which subtracted the luminance 
signal from each chrominance signal of a three-primary-colors signal, in the 1st 
luminance range, make a coefficient value change and multiplication is carried 
out, Only luminosity performs level conversion, without only chroma saturation's 
performing level conversion by adding the correction amount set as each 
acquired multiplication signal in a luminance signal and the 2nd luminance range, 
without affecting luminosity and hue in the 1st luminance range, and affecting 
chroma saturation and hue in the 2nd luminance range. 
[0002] 

[Description of the Prior Art]Nonlinear transformation processing (gamma 
correction) amended so that it may become an inverse characteristic to the 
luminescent characteristic of a television picture tube is performed with the 
conventional imaging device, for example, a video camera device. Here, since 
the demand that he would like to control versatility also to desired luminosity 
portion, for example, low-intensity part, in program production etc. is made, the 



device which has a black gamma correction circuit for changing the 

characteristic of only a low-intensity part is proposed. 

[0003] 

[Problem(s) to be Solved by the lnvention]By the way, in a video camera device, 
when processing linear matrix processing, a gamma correction, etc. which 
perform convert colors, a three-primary-colors signal is processed independently, 
respectively. For this reason, when controlling the gain in a low-intensity part and 
raising the luminance level of only a low-intensity part, chroma saturation and a 
phase will change. When chroma saturation is processed, luminosity will change. 
[0004]So, in this invention, level conversion of the luminosity can be carried out, 
without affecting chroma saturation and hue, and the signal processing method 
and imaging device which can also perform level conversion of chroma 
saturation without changing not only the level conversion of luminosity but 
luminosity and hue are provided. 
[0005] 

[Means for Solving the Problem]A signal processing method concerning this 
invention acquires a three-primary-colors output signal with which level 
conversion of luminosity of a predetermined luminance range was performed by 
adding a correction amount to each chrominance signal of a 
three-primary-colors signal in a predetermined luminance range, without 



affecting chroma saturation and hue. 

[0006]Generate a luminance signal from a three-primary-colors signal, subtract a 
luminance signal from each chrominance signal of a three-primary-colors signal, 
and a subtraction signal is searched for, Carry out the multiplication of the 
coefficient into which a coefficient value is "1" when it is outside the 1st 
luminance range, and a coefficient value is changed in the 1st luminance range 
to each subtraction signal, and a multiplication signal is searched for, By setting 
up a correction amount in the 2nd luminance range, and adding a luminance 
signal and a correction amount to each multiplication signal, A 
three-primary-colors output signal with which level conversion of luminosity was 
independently performed in the 2nd luminance range is acquired without 
affecting level conversion, and chroma saturation and hue of chroma saturation 
in the 1st luminance range, without affecting luminosity and hue. 
[0007]Y matrix means which generates a luminance signal from a 
three-primary-colors signal acquired by an imaging device concerning this 
invention photoing a photographic subject, A correction amount setting-out 
means to set up a correction amount based on a signal level of a luminance 
signal when a signal level of a luminance signal generated by Y matrix means is 
in a predetermined luminance range, It has an adding means which adds a 
correction amount set up by a correction amount setting-out means to each 



chrominance signal of a three-primary-colors signal, and acquires a 
three-primary-colors output signal. 

[0008]Y matrix means which generates a luminance signal from a 
three-primary-colors signal acquired by photoing a photographic subject, A 
coefficient setting means which sets up a coefficient into which a coefficient 
value is changed when a signal level of a luminance signal generated by Y 
matrix means is in the 1st luminance range, A correction amount setting-out 
means to set up a correction amount based on a signal level of a luminance 
signal when a signal level of a luminance signal generated by Y matrix means is 
the 2nd luminance range, A subtraction means which subtracts a luminance 
signal from each chrominance signal of a three-primary-colors signal, and a 
multiplication means which carries out the multiplication of the coefficient set as 
each subtraction signal acquired by a subtraction means by a coefficient setting 
means, It has an adding means which adds a correction amount set as each 
multiplication signal acquired by a multiplication means by luminance signal 
generated by Y matrix means, and a correction amount setting-out means, and 
acquires a three-primary-colors output signal. 

[0009]ln this invention, as opposed to each chrominance signal of a 
three-primary-colors signal, a correction amount according to a signal level of a 
luminance signal is added in a predetermined luminance range set up by a 



control means, and a three-primary-colors output signal is generated. Data of 
each line segment acquired by carrying out polygonal line approximation of the 
characteristic curve for changing a correction amount based on a signal level of 
a luminance signal is memorized by memory means, When a signal level of a 
luminance signal is in a predetermined luminance range, a correction amount is 
set up using data of a line segment read from a memory means. 
[001 0]A luminance signal is searched for from a three-primary-colors signal, and 
a signal acquired from each chrominance signal of a three-primary-colors signal 
by subtracting a luminance signal is received, When a signal level of a 
luminance signal is in the 1st luminance range set up for example, by a 
delimitation means, the multiplication of the coefficient into which a coefficient 
value is changed according to a signal level of a luminance signal is carried out, 
and each multiplication signal is generated. When a signal level of a luminance 
signal is in the 2nd luminance range set up by a delimitation means, a correction 
amount according to a signal level of a luminance signal is set up, a luminance 
signal and a correction amount are added to each multiplication signal, and a 
three-primary-colors output signal is generated. Data of each line segment 
acquired by carrying out polygonal line approximation of the characteristic curve 
for setting up a correction amount based on data of each line segment and a 
signal level of a luminance signal which are produced by carrying out polygonal 



line approximation of the characteristic curve for changing a coefficient value 
into a memory signal based on a signal level of a luminance signal is memorized, 
When a coefficient value is changed using data of a line segment read from a 
memory means when a signal level of a luminance signal is in the 1st luminance 
range, and it is in the 2nd luminance range, a correction amount is set up using 
data of a line segment read from a memory means. A size of a correction 
amount set up by a size and a correction amount setting-out means of a 
coefficient set up by a coefficient setting means is controlled by a control means. 
[0011] 

[Embodiment of the Invention] Next, one gestalt of implementation of this 
invention is explained in detail using figures. Here, the disposal method which 
carries out level conversion only of the luminosity is explained, without changing 
the disposal method which carries out level conversion only of the chroma 
saturation without changing luminosity and hue, and chroma saturation and hue. 
[0012]First, the relation of the three-primary-colors signal R, G, and B, the 
luminance signal Y, the color-difference signal Cr, and Cb shall be shown in a 
formula (1). 
[0013] 
[Equation 1] 
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[0014]ln a formula (1), the coefficient r, g, and b fills a formula (2). 
r+g+ b=l —(2) 

[0015]Here, only chroma saturation can be increased p times by performing 
processing shown by a formula (3), without changing luminosity and hue. 
[0016] 
[Equation 2] 

Y' =Y I 

Cr' =p-Cr > (3) 
Cb' =p-Cb J 

[0017]next -- chroma saturation - p - a time - carrying out having had ~ the 
time - a luminance signal - Y - 1 — a color-difference signal - Cr - ' - Cb - 1 - 
the three primary colors -- an output signal - R — ' — G — ' - B - 1 — a relation - a 
formula - (— four — ) — being shown - a thing - carrying out ~ having . 
[0018] 
[Equation 3] 
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[0019]lf a formula (1) and a formula (3) are substituted for this formula (4), a 
formula (5) can be obtained, and it will become a formula (6) if a formula (5) is 



arranged 



[0020] 



[Equation 4] 
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[0021 ]A formula (7) can be obtained by furthermore arranging a formula (6). 

[0022] 

[Equation 5] 

R' =Y + p • (R- Y) "] 

G' =Y+p - (G-Y) > ■'■ (7) 
B' =Y + p • (B-Y) J 



[0023]for this reason — the three primary colors - a signal « R — G — B - from — 
a luminance signal — Y - asking - the three primary colors - a signal — R G 
B — a luminance signal — Y — using — a formula — (— seven -) an operation — 
carrying out - things -- luminosity - hue - changing - making - without - 
chroma saturation — p — a time - carrying out — having had — the three primary 
colors — an output signal — R — ' - G - ' — B ' — it can obtain . 
[0024]Here, based on conditions shown in a formula (8), a coefficient V is 
determined so that a knot of a field where processing was performed, and a field 
where processing is not performed may become smooth, "ss" and "3 m+ss" 
show a level range of the luminance signal Y, and level conversion of chroma 
saturation is performed for the luminance signal Y by within the limits below "3 
m+ss" more greatly than "ss." 



[0025] 



[Equation 6] 
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[0026]Thus, the coefficient V is set up according to the level of the luminance 
signal Y. In the portion besides the range which performs level conversion of 
chroma saturation, since it is necessary to be "p" =1, let the value with which "1" 
was added to the coefficient V as shown in a formula (9) be the magnification 
"p" of chroma saturation. 
P =v+1 —(9) 

[0027]By calculating a formula (11) using the correction factor Lp (Y) which 

should carry out the multiplication of the gain "su" to a coefficient "v", and was 

obtained by this formula (10) as shown in a formula (10), Only chroma saturation 

can be controlled freely, without changing luminosity and hue by changing a gain 

"su." 

[0028] 

[Equation 7] 

Lp(Y) = (su • v+1) -•- (10) 

R' =Y + L P (Y) • (R-Y) "1 

G' =Y + L P (Y) ■ (G-Y) > - (1 1) 

B' =Y + L P (Y) • (B-Y) J 

[0029]Next, the processing which performs level conversion of luminosity is 
explained, without changing hue and chroma saturation. When changing the 



level of luminosity, without changing hue and chroma saturation, only the 
correction amount Bg (Y) can change only luminosity by performing processing 
shown by a formula (12). 
[0030] 
[Equation 8] 

Y' = Y + Bg ( Y) 1 

Cr' =Cr > "' (1 2) 

Cb' =Cb 



[0031]luminosity — only — level conversion — carrying out — having had — the 
time — a luminance signal — Y — 1 — a color-difference signal - Cr - 1 — Cb - ' - 
the three primary colors — an output signal — R — ' ~ G ~ ' — B — ' — a relation - a 
formula - (— 13 -) -- being shown - a thing ~ carrying out - having . 



[0032] 



[Equation 9] 
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[0033]A formula (14) can be obtained if a formula (12) is substituted for this 



formula (13) 



[0034] 



[Equation 10] 
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[0035]lt will become a formula (15) if a formula (1) is substituted and arranged at 



a ceremony (14). 



[0036] 



[Equation 11] 
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[0037]for this reason - a correction amount - Bg - (-- Y -) - setting up - this -- 
a correction amount -- Bg - (- Y --) -- the three primary colors -- a signal -- R ~ 
G — B — using — a formula — (— 15 — ) ~ an operation — carrying out — things — 
chroma saturation - hue - changing - making ~ without — luminosity -- level 
conversion — carrying out — having had — the three primary colors — an output 



signal ~ R — ' ~ G ~ ' ~ B ~ ' - it can obtain . 



[0038]The correction amount Bg (Y) is determined based on conditions shown 



with a knot of a field where processing was performed, and a field where 
processing is not performed becoming smooth like a case where level 
conversion only of the chroma saturation is carried out here without changing 
luminosity and hue in a formula (16). "bs" and "3 n+bs" show a level range of the 
luminance signal Y, and level conversion of luminosity is performed for the 
luminance signal Y by within the limits below "3 n+bs" more greatly than "bs." 
[0039] 

[Equation 12] 



[0040]Thus, the correction amount "bv" is set up according to the level of the 
luminance signal Y. By calculating a formula (15) using the correction amount Bg 
(Y) which should carry out the multiplication of the gain "bu" to the coefficient 
"bv", and was obtained by this formula (17) as shown in a formula (17), Only 
luminosity can perform level conversion, without changing chroma saturation 
and hue by changing the gain "bu." 



bv = 0 



(Y<bs) 




> •••(! 6) 



bv = 0 



<3n + bs^Y) 



Bg(Y) =bv-bu — (17) 



[0041 ]Two processings can be simultaneously performed by performing 
processing shown in a formula (18) using the correction factor Lp (Y) and the 
correction amount Bg (Y). 
[0042] 

[Equation 13] 

R' =Y+Lp(Y) • (R-Y) 4- Bg (Y) " 

G' =Y+Lp(Y) - (G — Y) + Bg(Y) (18) 

B' =Y + Lp(Y) • (B-Y) + Bg (Y) J 

[0043]Next, level conversion only of the chroma saturation can be carried out, 
without changing luminosity and hue, and the video camera device which can 
carry out level conversion only of the luminosity without changing hue and 
chroma saturation is explained. 

[0044] Drawing 1 shows the composition of the video camera device, and image 
formation of the optical image of a photographic subject is carried out on the 
imaging surface of the image sensor 12 via the lens 1 1 . 

[0045]ln the image sensor 12, the trichromatic imaging signals Sr, Sg, and Sb 
based on the optical image of the photographic subject are generated by 
photoelectric conversion. These imaging signals Sr, Sg, and Sb are amplified by 
the amplifier part 13, respectively, and are made into imaging signal Sr 1 , Sg 1 , and 
Sb 1 . Imaging signal Sr', Sg 1 , and Sb 1 are changed into the digital picture signal Dr, 



Dg, and Db in the A/D conversion part 14, respectively, and are supplied to the 
linear matrix treating part 15. 

[0046]ln the linear matrix treating part 15, conversion of a color is performed and 
the picture signal Dr, Dg, and Db are set to the picture signal Dcr, Dcg, and Deb. 
This picture signal Dcr, Dcg, and Deb are supplied to the level conversion 
section 20. 

[0047]The level conversion section 20 has a black gamma correction circuit for 
carrying out level conversion only of the luminosity, without changing a low-key 
SACHU ration circuit and hue for carrying out level conversion only of the 
chroma saturation, without changing luminosity and hue, and chroma saturation. 
Processing only luminosity of a low luminance part is performed in this level 
conversion section 20, without processing only chroma saturation of a low 
luminance part, without changing luminosity and hue, or changing chroma 
saturation and hue. A picture signal with which processing of a low luminance 
part was performed by this level conversion section 20 is supplied to the knee 
amendment part 25 as the picture signal Der, Deg, and Deb. 
[0048]ln the knee amendment part 25, a high luminance section is compressed 
and then gamma conversion is performed in the gamma correction part 26, and 
further, by the clip part 27, it is considered as a picture signal of a predetermined 
signal level, and is outputted as the picture signal Dor, Dog, and Dob. 



[0049]Each part of a video camera device is controlled by the control section 29, 
and various kinds of signals for setting up a luminance range which carries out 
level conversion only of chroma saturation or the luminosity, or setting up 
variation in level conversion are supplied to the level conversion section 20. 
[0050] Drawing 2 shows composition of the level conversion section 20. In this 
drawing 2 , in order to simplify explanation, the trichromatic picture signal Dcr 
supplied from the linear matrix treating part 15, Dcg, and Deb are made into the 
three-primary-colors signal R, G, and B, respectively, a level conversion section 
- 20 - from -- outputting — having - the three primary colors - a picture signal — 
Der — Deg — Deb — respectively — the three primary colors — an output signal — 
r „ - - Q - ' - B - 1 - ****** - explaining . 

[0051 ]ln drawing 2 , the red signal R supplied from the linear matrix treating part 
15 is supplied to the Y matrix circuit 210 and the subtractor 21 2r. Similarly, the 
green signal G is supplied to the Y matrix circuit 210 and the subtractor 21 2g, 
and the blue signal B is supplied to the Y matrix circuit 210 and the subtractor 
212b. 

[0052]ln the Y matrix circuit 210, the luminance signal Y is computed using the 
three-primary-colors signal R, G, and B. This luminance signal Y is supplied to 
the subtractors 21 2r, 21 2g, 212b, and 222,242. 

[0053]The luminance signal Y is subtracted from the red signal R in the 



subtractor 212r. A subtraction signal (R-Y) acquired with this subtractor 212r is 
supplied to the multiplier 214r. Similarly, with the subtractor 212g, a subtraction 
signal (G-Y) acquired from the green signal G by the luminance signal Y being 
subtracted is supplied to the multiplier 21 4g, and a subtraction signal (B-Y) 
acquired from the blue signal B by the luminance signal Y being subtracted is 
supplied to the multiplier 214b with the subtractor 212b. 

[0054]The level (henceforth a "start level") CTss of the luminance signal Y which 
starts level conversion of chroma saturation is supplied to the subtractor 222 
from the control section 29, and start level CTss is subtracted from the 
luminance signal Y. Start level CTss is equivalent to "ss" of a formula (8). The 
subtraction signal Dys acquired with this subtractor 222 is supplied to the level 
shift circuit 224 and the multiplier 228. 

[0055]Range parameter CTsw which shows a level range of the luminance 
signal Y which performs level conversion of chroma saturation is supplied to the 
level shift circuit 224 from the control section 29, and level conversion of the 
subtraction signal Dys is performed according to this range parameter CTsw, 
and it is considered as the subtraction signal Dysc. That is, even if it is when a 
level range of the luminance signal Y which performs level conversion of chroma 
saturation is wide, or when narrow, level conversion is performed so that the 
subtraction signal Dysc after level conversion may serve as a predetermined 



level range. This subtraction signal Dysc is supplied to the memory circuit 226. 
Range parameter CTsw is equivalent to "3 m" of a formula (8), for example. 
[0056]The coefficient v is computed by calculating a formula (8) so that a knot of 
a field where processing was performed, and a field where processing is not 
performed may become smooth here, When performing level conversion using 
this coefficient v, by a formula (8), the coefficient v cannot be easily calculated 
from trigonometric functions being used. For this reason, the coefficient v is 
simply calculated by using a line segment acquired by carrying out polygonal line 
approximation of the characteristic of the coefficient v. Data of a straight line 
which constitutes each line segment when [ this ] polygonal line approximation is 
carried out is beforehand memorized by the memory circuit 226. For example, 
when the X-axis is set as an input level and a Y-axis is set as an output level as 
linear data, The data (henceforth "inclination data") Dsag in which inclination to 
the X-axis of a straight line in the XY plane is shown, and the data (henceforth 
"section data") Dsic in which a section on a Y-axis is shown are memorized by 
the memory circuit 226. 

[0057]lf the subtraction signal Dysc is supplied to the memory circuit 226 from 
the level shift circuit 224, an address signal will be generated based on the 
subtraction signal Dysc, and inclination data Dsag and the section data Dsic will 
be read based on this address signal. This read inclination data Dsag is supplied 



to the multiplier 228, and the section data Dsic is supplied to the level shift circuit 
230. The luminance signal Y is outside a range which performs level conversion 
of chroma saturation, and when there is no subtraction signal Dysc into a 
predetermined level range, a data value of inclination data Dsag and the section 
data Dsic is set to "0." 

[0058]ln the multiplier 228, the multiplication of the inclination data Dsag is 
carried out to the subtraction signal Dys, and obtained data is supplied to the 
adding machine 232. In the level shift circuit 230, data obtained by performing 
level conversion of the section data Dsic according to range parameter CTsw is 
supplied to the adding machine 232. 

[0059]ln the adding machine 232, data from the multiplier 228 and data from the 
level shift circuit 230 are added, and let obtained data be the coefficient data Dv 
(equivalent to the coefficient v of a formula (8)). The coefficient data Dv obtained 
with this adding machine 232 is supplied to the multiplier 234. 
[0060]The gain data CTsg at the time of performing level conversion of chroma 
saturation (equivalent to "su M of a formula (10)) are supplied to the multiplier 234 
from the control section 29, the multiplication of the coefficient data Dv and the 
gain data CTsg is carried out, and obtained data is supplied to the adding 
machine 236. 

[0061]ln the adding machine 236, "1" is added to data from the multiplier 234, 



and the multipliers 214r, 214g, and 214b are supplied as the correction factor Lp 
(Y). That is, an operation of a formula (10) is performed by the multiplier 234 and 
the adding machine 236. 

[0062]ln the multiplier 214r, the multiplication of the correction factor Lp from the 
adding machine 236 (Y) is carried out to a subtraction signal (R-Y) from the 
subtractor 212r. Data Lp(Y) and (R-Y) obtained with this multiplier 214r are 
supplied to the adding machine 21 8r. Data Lp(Y) and (G-Y) from which similarly 
the multiplication of the correction factor Lp (Y) from a subtraction signal (G-Y) 
and the adding machine 236 from the subtractor 21 2g was carried out, and it 
was obtained with the multiplier 214g are supplied to the adding machine 218g, 
and. The multiplication of the correction factor Lp (Y) from a subtraction signal 
(B-Y) and the adding machine 236 of subtractor 212b and others is carried out 
with the multiplier 214b, and obtained data Lp(Y) and (B-Y) are supplied to the 
adding machine 218b. 

[0063]Next, the level (henceforth a "start level") CTbs of the luminance signal Y 
which starts level conversion of luminosity is supplied to the subtractor 242 from 
the control section 29, and start level CTbs is subtracted from the luminance 
signal Y. Start level CTbs is equivalent to "bs" of a formula (16). The subtraction 
signal Dyb acquired with this subtractor 242 is supplied to the level shift circuit 
244 and the multiplier 248. 



[0064]Range parameter CTbw which shows a level range of the luminance 
signal Y which performs level conversion of luminosity is supplied to the level 
shift circuit 244 from the control section 29, and level conversion of the 
subtraction signal Dyb is performed according to this range parameter CTbw, 
and it is considered as the subtraction signal Dybc. That is, even if it is when a 
level range of the luminance signal Y which performs level conversion of 
luminosity is wide, or when narrow, level conversion is performed so that the 
subtraction signal Dybc after level conversion may serve as a predetermined 
level range. This subtraction signal Dybc is supplied to the memory circuit 246. 
Range parameter CTbw is equivalent to "3n" of a formula (16), for example. 
[0065]Data of a straight line which constitutes each line segment when 
polygonal line approximation of the characteristic of the correction amount Bg 
(Y) shown by a formula (16) is carried out to the memory circuit 246 is 
memorized beforehand. Here, in the memory circuit 246, an address signal is 
generated based on the subtraction signal Dytc supplied from the level shift 
circuit 244, and inclination data Dbag and the section data Dbic are read based 
on this address signal. This read inclination data Dbag is supplied to the 
multiplier 248, and the section data Dbic is supplied to the level shift circuit 250. 
Luminance data Y is outside a range which performs level conversion of 
luminosity, and when there is no subtraction signal Dytc into a predetermined 



level range, a data value of inclination data Dbag and the section data Dbic is set 
to "0." 

[0066]Data which the multiplication of the inclination data Dbag was carried out 
to the subtraction signal Dyt, and was obtained in the multiplier 248 is supplied to 
the adding machine 252, and in the level shift circuit 250. Data obtained by 
performing level conversion of the section data Dbic according to range 
parameter CTbw is supplied to the adding machine 252. 

[0067]ln the adding machine 252, data from the multiplier 248 and data from the 
level shift circuit 250 are added, and obtained addition data (equivalent to the 
coefficient bv of a formula (16)) is supplied to the multiplier 254. The gain data 
CTbg at the time of performing level conversion of luminosity (equivalent to "bu" 
of a formula (17)) are supplied to the multiplier 254 from the control section 29, 
the multiplication of addition data and the gain data CTbg from the adding 
machine 252 is carried out, and they are supplied to the adding machine 216 as 
the correction amount Bg (Y). 

[0068]The luminance signal Y is supplied to the adding machine 216 from the Y 
matrix circuit 210, and an aggregate value of this luminance signal Y and the 
correction amount Bg (Y) is supplied to the adding machines 21 8r, 21 8g, and 
218b. For this reason, an operation of a formula (18) is performed in the adding 
machines 218r, 218g, and 218b, and from the adding machines 218r, 218g, and 



218b. luminosity — hue — changing — without — chroma saturation — level 
conversion — carrying out — processing — hue — chroma saturation — changing — 
without — luminosity - level conversion — carrying out - processing — 
simultaneous — carrying out — having had — the three primary colors — an output 
signal — R — ' — G — ' — B — * — it can obtain . in addition — a correction amount — 
Bg — (-- Y — ) — generation ~ not carrying out — a thing — carrying out ~ if — 
luminosity — hue — changing — without — chroma saturation — level conversion — 
carrying out — processing — carrying out — having had - the three primary colors 
-- an output signal - R - ' — G — 1 — B - ' — it can obtain ~ while, a correction 
factor — Lp ~ (— Y — ) — generation — not carrying out — a thing — carrying out ~ if 

— hue — chroma saturation — changing — without — luminosity — level conversion 

— carrying out — processing - carrying out — having had — the three primary 
colors — an output signal — R — ' — G — ' — B — ' ~ it can also obtain . 
[0069]Next, operation is explained. Drawing 3 shows the correction factor Lp (Y) 
when referred to as "ss=0IRE" and "3 m=30IRE" in a formula (8). If a formula 
(11) shall be calculated using this correction factor Lp (Y), a level of the 
luminance signal Y can raise chroma saturation SAT within the limits of 0 - 
30IRE, without input-output behavioral characteristics in the level conversion 
section 20 changing a level and the hue HUE of the luminance signal Y, as 
shown in drawing 4. 



[0070]lf start level CTss supplied to the subtractor 222 shall be changed here, 
for example, it shall be set as "301 RE", As shown in drawing 5 , when a level of 
the luminance signal Y is larger than 30IRE, only chroma saturation SAT can be 
raised without changing a level and the hue HUE of the luminance signal Y. 
[0071]Range parameter CTsw supplied to the level shift circuit 224,230 is 
changed, and a range which carries out level conversion only of the chroma 
saturation SAT can be made small, without changing a level and the hue HUE of 
the luminance signal Y, as shown in drawing 6 . 

[0072]By changing the gain data CTsg supplied to the multiplier 234, as shown 
in drawing 7 , a level of the luminance signal Y can also make chroma saturation 
SAT low within the limits of 0 - 30IRE. 

[0073]Next, when carrying out level conversion only of the luminance signal, 
without changing chroma saturation and hue, based on a formula (14), the 
correction amount Bg (Y) can be obtained similarly. The same characteristic as 
drawing 3 can be obtained by being referred to as H bs=0IRE" and "3n=30IRE." 
[0074]lf a formula (15) shall be calculated using this correction amount Bg (Y) 
(however, Lp(Y) =0), a level of the luminance signal Y can raise a level of the 
luminance signal Y within the limits of 0 - 30IRE, without changing chroma 
saturation SAT and the hue HUE, as shown in drawing 8 . 

[0075]lf start level CTbs supplied to the subtractor 242 shall be changed here, 



for example, it shall be set as "30IRE", As shown in drawing 9 , when a level of 
the luminance signal Y is larger than 30IRE, only a level of the luminance signal 

Y can be raised without changing chroma saturation SAT and the hue HUE. 
[0076]Range parameter CTbw supplied to the level shift circuit 244,250 is 
changed, and a range which carries out level conversion of the luminance signal 

Y can be made small, without changing chroma saturation SAT and the hue 
HUE, as shown in drawing 10 . 

[0077]By changing the gain data CTbg supplied to the multiplier 254, as shown 
in drawing 11 , a level of the luminance signal Y can also make a level of the 
luminance signal Y low within the limits of 0 - 30IRE. 

[0078]By setting up, for example as "ss=0IRE", "3 m=30IRE", "bs=30IRE", and 
M 3n=60IRE", As shown in drawing 12 , a level of the luminance signal Y within the 
limits of 0 - 30IRE, Level conversion only of the chroma saturation SAT can be 
carried out, without changing a level and the hue HUE of the luminance signal Y, 
and level conversion of the luminance signal Y can also be carried out, without a 
level of the luminance signal Y changing chroma saturation SAT and the hue 
HUE within the limits of 30 - 60IRE. 

[0079]Thus, according to the above-mentioned embodiment, level conversion of 
the luminosity of a desired luminance range can be carried out, without affecting 
chroma saturation and hue. Variation of a range or a luminance level which 



performs level conversion of luminosity with start level CTbs, range parameter 
CTbw, and the gain data CTbg from the control section 29 can be adjusted. Can 
carry out level conversion of the chroma saturation of a desired luminance range, 
without affecting luminosity and hue, and. Since a range which performs level 
conversion of chroma saturation by start level CTss or range parameter CTsw 
can be adjusted separately from a range which performs level conversion of 
luminosity, level conversion of luminosity and level conversion of chroma 
saturation can be controlled without affecting it mutually. Polygonal line 
approximation of the characteristic curve for setting up a coefficient and a 
correction amount so that a knot of a field where processing was performed, and 
a field where processing is not performed may become smooth is carried out, 
Since data of an acquired line segment is beforehand memorized by the memory 
circuit 226,246 and level conversion is performed using data of this line segment, 
flexibility can control highly level conversion of luminosity, and level conversion 
of chroma saturation by easy circuitry smoothly. 
[0080] 

[Effect of the InventionjSince a correction amount is added to each of a 
three-primary-colors signal in a predetermined luminance range according to 
this invention, level conversion of the luminosity can be carried out without 
affecting chroma saturation and hue. Since a correction amount is changed 



according to the signal level of the luminance signal in a predetermined 
luminance range, level conversion of the luminosity can be smoothly carried out 
in a desired luminance range. 

[0081 ]The multiplication of the coefficient into which the coefficient value was 
made to change in the 1st luminance range is carried out to the value which the 
luminance signal was searched for from the three-primary-colors signal, and 
subtracted the luminance signal from each of a three-primary-colors signal, and. 
Since a luminance signal is added to each acquired multiplication signal and a 
correction amount is added to each multiplication signal in the 2nd [ further ] 
luminance range, Level conversion of the chroma saturation of the 1st 
luminance range can be carried out, without affecting luminosity and hue, and 
level conversion of the luminosity of the 2nd luminance range can be carried out, 
without affecting chroma saturation and hue. 

[0082]Since the data of each line segment acquired by carrying out polygonal 
line approximation of the characteristic curve for changing a coefficient value 
into a memory means based on the signal level of a luminance signal, or setting 
up a correction amount is memorized, The knot of the field where processing 
was performed, and the field where processing is not performed can be 
smoothed by easy circuitry by reading the data of the line segment for changing 
a coefficient value or setting up a correction amount from a memory means in 



the 1st and 2nd luminance ranges. Since the 1st and 2nd luminance ranges can 
be arbitrarily set up by a control means and the variation in level conversion can 
be adjusted, high control of flexibility can be performed without affecting it 
mutually. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a figure showing the composition of the video camera device 
concerning this invention. 

[Drawing 2] lt is a figure showing the composition of a level conversion section. 
[Drawing 3] lt is a figure showing the correction factor Lp (Y). 
[Drawing 4] lt is a figure showing each signal when level conversion of chroma 
saturation is performed using the correction factor Lp (Y), chroma saturation, 
and the characteristic of hue. 

[Drawing 5] lt is a figure showing each signal when a start level is changed by the 
level conversion of chroma saturation, chroma saturation, and the characteristic 
of hue. 

[Drawing 6] It is a figure showing each signal when a range parameter is 



changed by the level conversion of chroma saturation, chroma saturation, and 
the characteristic of hue. 

[Drawing 7] lt is a figure showing each signal when gain data are changed by the 
level conversion of chroma saturation, chroma saturation, and the characteristic 
of hue. 

[Drawing 8] lt is a figure showing each signal when level conversion of luminosity 
is performed using the correction amount Bg, chroma saturation, and the 
characteristic of hue. 

[Drawing 9] lt is a figure showing each signal when a start level is changed by the 
level conversion of luminosity, chroma saturation, and the characteristic of hue. 
[Drawing 10] lt is a figure showing each signal when a range parameter is 
changed by the level conversion of chroma saturation, chroma saturation, and 
the characteristic of hue. 

[Drawing 11] lt is a figure showing each signal when gain data are changed by 
the level conversion of chroma saturation, chroma saturation, and the 
characteristic of hue. 

[Drawing 12] lt is a figure showing each signal when level conversion of chroma 
saturation and level conversion of luminosity are doubled and carried out, 
chroma saturation, and the characteristic of hue. 
[Description of Notations] 



10 [ ... A level conversion section, 29 / ... A control section, 210 / ... Y matrix 
circuit, 224,230,244,250 / ... A level shift circuit, 226,246 / ... Memory circuit ] ... A 
video camera device, 12 ... An image sensor, 15 ... A linear matrix part, 20 
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